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agement of the related data of the tire provides a data
support for the big-data analysis of the tire based on these
data, and also enables the unified management of mul-
tiple tires and multiple vehicles.
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Description
FIELD OF TECHNOLOGY

[0001] The present application relates to the field of
vehicle management technologies, and in particular to a
method and device for managing tire data.

BACKGROUND

[0002] As the mostimportant vehicle part for the safety
and energy saving in vehicle transportation, it is of great
significance for the reduction in traffic accidents and the
research and development on tire to monitor and record
the entire process of the tires from production, ware-
house management, sales, use, maintenance, retread-
ing to scrapping. For example, for a large transportation
fleet and a bus system, since the direct cost of fuel and
tires has reached up to 53%, once a tire burst accident
occurs, the potential cost will be very high. At present,
on the one hand, bar codes, two-dimensional codes, and
RFID chips embedded in a tire are used as the tire iden-
tification to monitor the state of the tire; on the other hand,
atire pressure monitoring system is mainly used to collect
and display the temperature and pressure inside a tire in
real time so as to monitor the abnormal situations of the
tire.

[0003] In the process of implementing the embodi-
ments of the present disclosure, the inventors found that
the existing functional modules for identifying the tires,
monitoring the pressure and temperature during the use
of the tires, and detecting the tread wear of the tires are
independent of each other, which is not convenient to
analyze the tires by combining the data from various as-
pects. On the other hand, the monitoring data of tires of
various vehicles is independent of each other, which is
not convenient for the big-data analysis of the related
data of vehicles, or the unified management of a plurality
of vehicles.

SUMMARY

[0004] The technical problems to be solved by the
present disclosure are how to solve the existing difficul-
ties in analyzing tires in combination with data from var-
ious aspects of the tires, and in performing the big-data
analysis on the tires of the vehicles in conjunction with
the monitoring data of tires of various vehicles, or how
to manage a plurality of vehicles as a whole.

[0005] Inview ofthetechnical problemsabove, the em-
bodiment of the present disclosure provides a method
for managing tire data, comprising:

receiving identification information for identifying a
tire and tire usage data of the tire; and

establishing and storing a mapping relation between
the identification information and the tire usage data;
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wherein the tire usage data includes a tire pressure,
a tire temperature, and an accumulated driving mile-
age of the tire.

[0006] Inanembodiment of the presentdisclosure, the
method further includes:

receiving tire circulating records of the tire, estab-
lishing and storing a mapping relation between the
identification information and the tire circulating
records;

wherein the tire circulating records include ware-
housing information, requisition information, instal-
lation information, repair records, inspection and
maintenance information, retreading records, and
scrapping records of the tire.

[0007] Inanembodiment of the presentdisclosure, the
method further includes:

receiving vehicle information of a vehicle to which
the tire belongs, establishing and storing a mapping
relation between the identification information and
the vehicle information;

wherein the vehicle information includes a model of
the vehicle, a license plate number, personal infor-
mation of the owner, fleet information of the fleet to
which the vehicle belongs, and information regarding
an installation position of the tire on the vehicle; the
fleet information comprises a name of the fleet.

[0008] Inanembodiment of the presentdisclosure, the
method further includes:

receiving the identification information and an in-
struction for querying tire information of the tire cor-
responding to the identification information; and

sending the tire information having a mapping rela-
tion with the identification information;

wherein the tire information includes at least one of
the tire usage data, the tire circulating records and
the vehicle information.

[0009] Inanembodiment of the presentdisclosure, the
method further includes:

receiving the license plate number of the vehicle,
and an instruction for querying tire information of all
tires of the vehicle corresponding to the license plate
number; and

sending the tire information of all tires belonging to
the vehicle corresponding to the license plate
number.
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[0010] Inanembodimentofthe present disclosure, the
method further includes:

receiving the name of the fleet, and an instruction
for querying tire information of the tires of all vehicles
belonging to the fleet;

sending the tire information of all tires of the vehicles
belonging to the fleet.

[0011] Inthe second aspect, the present disclosure al-
so provides a device for managing tire data, including:

a receiving module configured to receive identifica-
tion information for identifying a tire and tire usage
data of the tire; and

a storage module configured to establish and store
a mapping relation between the identification infor-
mation and the tire usage data;

wherein the tire usage data includes one of a tire
pressure, a tire temperature, and an accumulated
driving mileage of the tire.

[0012] Inanembodimentofthe present disclosure, the
storage module is further configured to receive tire cir-
culating records of the tire, establish and store a mapping
relation between the identification information and the
tire circulating records;

wherein, the tire circulating records include warehousing
information, requisition information, installation informa-
tion, repair records, inspection and maintenance infor-
mation, retreading records, and scrapping records of the
tire.

[0013] Inanembodimentofthe present disclosure, the
storage module is further configured to receive vehicle
information of a vehicle to which the tire belongs, estab-
lish and store a mapping relation between the identifica-
tion information and the vehicle information;

wherein the vehicle information includes a model of the
vehicle, a license plate number, personal information of
the owner, fleet information of the fleet to which the ve-
hicle belongs, and information regarding the installation
position of the tire on the vehicle; the fleet information
comprises a name of the fleet.

[0014] Inanembodimentofthe present disclosure, the
device further includes a querying module configured to
receive the identification information and an instruction
for querying tire information of the tire corresponding to
the identification information; and

send the tire information having a mapping relation with
the identification information;

wherein the tire information includes at least one of the
tire usage data, the tire circulating records and the vehicle
information.

[0015] Inanembodimentofthe present disclosure, the
querying module is further configured to receive the li-
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cense plate number of the vehicle, and an instruction for
querying tire information of all tires of the vehicle corre-
sponding to the license plate number; and

send the tire information of all tires belonging to the ve-
hicle corresponding to the license plate number.

[0016] Inanembodiment of the present disclosure, the
querying module is further configured to receive the
name of the fleet, and an instruction for querying tire in-
formation of the tires of all vehicles belonging to the fleet;
and

send the tire information of all tires of the vehicles be-
longing to the fleet.

[0017] In the third aspect, the embodiments of the
present disclosure also provide an electronic device, in-
cluding:

at least one processor; and

at least one memory in communication connection
with the processor; wherein

the memory stores program instructions executable
by the processor, the processor calls the program
instructions to execute the methods above.

[0018] In the fourth aspect, the embodiments of the
present disclosure also provide a non-transitory compu-
ter readable storage medium, wherein the non-transitory
computer readable storage medium stores computer
programs that enable a computer to execute the methods
above.

[0019] The present disclosure also provides a method
and device for managing tire data. The method includes:
receiving a tire identification reported by a data sending
module, a data interaction module or a data monitoring
module, and tire usage data of a tire corresponding to
the tire identification, correspondingly storing the tire us-
age data and the tire identification so that the correspond-
ing identification information and the tire usage data can
be quickly and efficiently found when a user calls these
usage data. The unified management of the related data
of the tire provides a data support for the big-data analysis
of the tire based on these data, and also enables the
unified management of a plurality of tires and multiple
vehicles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order to more clearly illustrate the embodi-
ments of the present disclosure or the technical solutions
in the prior art, the drawings to be used in describing the
embodiments or the prior art will be briefly described be-
low. Obviously, the drawings in the following description
are some embodiments of the present disclosure, for
those of ordinary skill in the art, other drawings may also
be obtained based on these drawings without any crea-
tive work.



5 EP 3 644 244 A1 6

Fig. 1 is a schematic flow chart of a method for man-
aging tire data provided by an embodiment of the
present disclosure;

Fig. 2 is a schematic flow chart of a method for man-
aging tire data provided by another embodiment of
the present disclosure;

Fig. 3 is a block diagram of the structure of a device
for managing tire data provided by yet another em-
bodiment of the present disclosure;

Fig. 4 is a schematic structural diagram of an elec-
tronic apparatus provided by still another embodi-
ment of the present disclosure;

Fig. 5is a schematic structural diagram of a tire man-
agement system provided by still another embodi-
ment of the present disclosure;

Fig. 6is a schematic diagram showing the installation
positions of each module of the tire management
system provided by another embodiment of the
present disclosure;

Fig. 7 is a schematic structural diagram of the data
monitoring module provided by another embodiment
of the present disclosure;

Fig. 8 is a schematic structural diagram of the data
sending module provided by another embodiment of
the present disclosure;

Fig. 9 is a schematic diagram of two structures of
two terminals provided by another embodiment of
the present disclosure;

Fig. 10 is a schematic diagram of the connecting
relation of a tire tread depth detection module with
the data monitoring module and the terminal provid-
ed by another embodiment of the present disclosure;

Fig. 11 is a schematic structural diagram of the tire
tread depth detection module provided by another
embodiment of the present disclosure;

Fig. 12 is a schematic structural diagram showing
the background framework of a data management
device provided by another embodiment of the
present disclosure;

Fig. 13 is a schematic diagram of the tire information
displayed by a mobile phone provided by another
embodiment of the present disclosure;

Fig. 14 is a schematic diagram of an queried infor-
mation interface of the tire provided by another em-
bodiment of the present disclosure;
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Fig. 15is aschematic diagram of an queried interface
of the tires of a plurality of vehicles provided by an-
other embodiment of the present disclosure; and

Fig. 16 is a schematic diagram of a displayed inter-
face of the tire usage data provided by another em-
bodiment of the present disclosure.

DETAILED DESCRIPTION

[0021] In order to make the objectives, technical solu-
tions and advantages of the embodiments of the present
disclosure clearer, the technical solutions of the embod-
iments of the present disclosure will be described clearly
and completely with reference to the accompanying
drawings hereinafter. Obviously, the described embodi-
ments are merely some but not all of the embodiments
of the present disclosure. On the basis of the embodi-
ments of the present disclosure, all other embodiments
obtained by the person of ordinary skill in the art without
creative work shall fall within the protection scope of the
present disclosure.

[0022] Fig. 1 is a flow chart of a method for managing
tire data provided by an embodiment of the present dis-
closure. Referring to Fig. 1, the method includes:

101, receiving identification information for identify-
ing a tire and tire usage data of the tire; and

102, establishing and storing a mapping relation be-
tween the identification information and the tire us-
age data;

wherein the tire usage data includes a tire pressure, a
tire temperature, and an accumulated driving mileage of
the tire.

[0023] It should be noted that the method provided by
the present embodiment is executed by a cloud server
(data management device). The data received by the
cloud server, for example, the tire usage data, may be
directly provided by a data monitoring module installed
in the tire, or the tire usage data may be sent by a data
monitoring module to a data sending module (central
control machine) in the vehicle through Bluetooth or a
radio frequency circuit, and then reported to the cloud
server by the data sending module. Alternatively, the tire
usage data may be sent to a data interaction module (for
example, a mobile phone or a handheld terminal) by the
data monitoring module through Bluetooth or the radio
frequency circuit, and then reported to the cloud server
by the data interaction module, which is not specifically
limited by the present embodiment.

[0024] It is to be appreciated that, after receiving the
tire usage data and the corresponding identification in-
formation, the server establishes and stores a mapping
relation between the identification information and the
tire usage data, so that the user can directly search for
the tire usage data through the identification information,
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or, for example, the user can find the identification infor-
mation of all of the tires of which the tire pressures are a
certain tire pressure values within a certain area at a cer-
tain time through the tire usage data.

[0025] Inthe method for managing tire data further pro-
vided by the present embodiment, after the tire identifi-
cation reported by the data sending module, the data
interaction module or the data monitoring module, as well
as the tire usage data of the tire corresponding to the tire
identification are received, the tire usage data and the
tire identification are correspondingly stored so that the
user can quickly and efficiently find the corresponding
identification information and tire usage data when calling
these usage data. The unified management of the related
data of the tire provides a data support for the big-data
analysis of the tire based on these data, and also enables
the unified management of multiple tires and multiple ve-
hicles.

[0026] Furthermore, on the basis of the embodiments
above, the method further includes:

receiving tire circulating records of the tire, estab-
lishing and storing a mapping relation between the
identification information and the tire circulating
records;

wherein the tire circulating records includes the
warehousing information, the requisition informa-
tion, the installation information, the repair records,
the inspection and maintenance information, the re-
treading records, and the scrapping records of the
tire.

[0027] It should be noted that, the tire circulating
records is generally uploaded by the data interaction
module. After the data interaction module obtains the
identification information of a tire, the staff enters the tire
circulating records of the tire through the data interaction
module, and then the data interaction module uploads
the tire circulating records to the cloud server for storage.
[0028] It is to be appreciated that, after receiving the
tire circulating records and the corresponding identifica-
tioninformation, the server establishes and stores amap-
ping relation between the identification information and
the tire circulating records, so that the user can directly
search the tire circulating records through the identifica-
tion information, or, for example, the user can find the
identification information of all of the tires of which the
tire pressures are certain tire pressure values within a
certain area at a certain time through the tire circulating
records.

[0029] Wherein, the warehousing information of the
tire circulating records includes a name and a location of
warehouse in which tires are warehoused, the time when
the tires are warehoused and etc. The requisition infor-
mation includes the personal information of the person
who requires the tire. The installation information in-
cludes the installation time of the tire and etc. The repair
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records include the repaired position, the repair method,
the repair time and etc. The inspection and maintenance
information includes the inspection and maintenance
method, the inspection and maintenance time, and etc.
The retreading records include the retreading time, the
retreading place, and etc. The scrapping records include
the scrapping time, the scrapping place and etc. The in-
formation regarding the installation position of the tire on
the vehicle includes the position where the tire is installed
on the current vehicle, for example, the tire is a front-left
wheel, a front-right wheel, a rear-left wheel, or a rear-
right wheel in the vehicle.

[0030] Inthe method for managing tire data further pro-
vided by the present embodiment, after the tire identifi-
cation reported by the data sending module, the data
interaction module or the data monitoring module, as well
as the tire circulating records of the tire corresponding to
the tire identification are received, the tire circulating
records and the tire identification are correspondingly
stored so that the user can quickly and efficiently find the
corresponding identification information and tire circulat-
ing records when calling these tire circulating records.
The unified management of the related data of the tire
provides a data support for the big-data analysis of the
tire based on these data, and also enables the unified
management of multiple tires and multiple vehicles.
[0031] Furthermore, on the basis of the embodiments
above, the method further includes:

receiving vehicle information of a vehicle to which
the tire belongs, establishing and storing a mapping
relation between the identification information and
the vehicle information;

wherein the vehicle information includes the model
of the vehicle, the license plate number, personal
information of the owner, fleet information of the fleet
to which the vehicle belongs, and the information
regarding the installation position of the tire on the
vehicle; the fleet information includes the name of
the fleet.

[0032] Inthe method for managing tire data further pro-
vided by the embodiments, after the tire identification re-
ported by the data sending module, the data interaction
module or the data monitoring module, as well as the
vehicle information of the tire corresponding to the tire
identification are received, the vehicle information and
the tire identification are correspondingly stored so that
it is convenient for the user to check the tire conditions
of each vehicle. At the same time, for the fleet manager,
he/she can manage the vehicles in the fleet as a whole
by checking the tire conditions of each vehicle in the fleet
in time.

[0033] Furthermore, as shown in Fig. 2, on the basis
of the embodiments above, the method for managing tire
data provided by the present embodiment further in-
cludes:
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103, receiving the identification information and an
instruction for querying tire information of the tire cor-
responding to the identification information; and

104, sending the tire information having a mapping
relation with the identification information;

wherein the tire information includes at least one of the
tire usage data, the tire circulating records and the vehicle
information.

[0034] It should be noted that, when at least one of the
tire usage data, the tire circulating records and the vehicle
information that are stored need to be read by a staff, the
received identification information may be sent to the
cloud server (it is to be appreciated that, there is also a
corresponding instruction to search for the tire informa-
tion related to the identification information). After receiv-
ing the information, the server sends the tire usage data,
the tire circulating records or the vehicle information that
have a mapping relation with the identification informa-
tion to the corresponding terminal device, for the staff to
check.

[0035] The presentembodiment provides a method for
calling the stored tire information. Using this method, the
tire information of the tire corresponding to the identifi-
cation information can be obtained quickly and conven-
iently according to the identification information.

[0036] Furthermore, on the basis of the embodiments
above, the method further includes:

receiving a license plate number of a vehicle, and
an instruction for querying tire information of all tires
of the vehicle corresponding to the license number;
and

sending the tire information of all tires belonging to
the vehicle corresponding to the license plate
number.

[0037] Thepresentembodiment provides a method for
querying tire information of all tires installed on a vehicle
corresponding to a license number through the license
plate number. Using this method, tire data of a vehicle
can be quickly and easily queried according to any infor-
mation uniquely identifying the vehicle.

[0038] Furthermore, on the basis of the embodiments
above, the method further includes:

receiving a name of a fleet, and an instruction for
querying tire information of tires of all vehicles be-
longing to the fleet;

sending the tire information of all tires of the vehicles
belonging to the fleet.

[0039] The presentembodiment provides a method for
querying tire information of all tires installed on vehicles
through the name of the fleet. Using this method, tire data
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of all vehicles of the fleet can be quickly and easily queried
according to the name of the fleet, so as to manage the
vehicles of the fleet.

[0040] Inasecondaspect, Fig. 3illustrates a data man-
agement device 300 for tire provided by the present em-
bodiment, including a receiving module 301 and a stor-
age module 302, wherein,

the receiving module 301 is configured to receive iden-
tification information for identifying a tire and tire usage
data of the tire; and

the storage module 302 is configured to establish and
store a mapping relation between the identification infor-
mation and the tire usage data;

wherein the tire usage data includes one of the tire pres-
sure, tire temperature, and an accumulated driving mile-
age of the tire.

[0041] The data management device provided by the
present embodiment is applicable to the foregoing data
management methods, which will notbe repeated herein.
[0042] The embodiments of the present disclosure fur-
ther provide a device for managing tire data. After receiv-
ing the tire identification reported by the data sending
module, the data interaction module or the data monitor-
ing module, as well as the tire usage data of the tire cor-
responding to the tire identification, the device corre-
spondingly stores the tire usage data and the tire identi-
fication so that the user can quickly and efficiently find
the corresponding identification information and tire us-
age data when calling these usage data. The unified man-
agement of the related data of the tire provides a data
supportfor the big-data analysis of the tire based on these
data, and also enables the unified management of mul-
tiple tires and multiple vehicles.

[0043] In a third aspect, Fig. 4 is a structural diagram
of an electronic apparatus provided by an embodiment
of the present disclosure.

[0044] Referring to Fig. 4, the electronic apparatus in-
cludes a processor 401, a memory 402 and a bus 403;
wherein

the processor 401 and the memory 402 communicate
with each other through the bus 403;

the processor 401 is configured to call program instruc-
tions in the memory 402 to execute the methods provided
by the foregoing method embodiments, for example, in-
cluding: receiving identification information for identifying
atire and tire usage data of the tire; and establishing and
storing a mapping relation between the identification in-
formation and the tire usage data; wherein the tire usage
dataincludes the tire pressure, the tire temperature, and
the accumulated driving mileage of the tire.

[0045] The present embodiment provides a non-tran-
sitory computer-readable storage medium that stores
computer instructions, and the computer instructions en-
able the computer to execute the methods provided by
the foregoing method embodiments, for example, includ-
ing: receiving identification information for identifying a
tire and tire usage data of the tire; establishing and storing
amapping relation between the identification information
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and the tire usage data; wherein the tire usage data in-
cludes the tire pressure, the tire temperature, and the
accumulated driving mileage of the tire.

[0046] The device 300 for managing tire data provided
by the present embodiment is used in a tire management
system 500 as shown in Fig. 5. Fig. 5 is a structural dia-
gram of the tire management system 500 provided by
the presentembodiment. Referring to Fig. 5, the tire man-
agement system 500 includes a data management de-
vice 300 (a data management module or a cloud server),
a plurality of data monitoring modules 502 installed in the
tire, and data sending modules 503 corresponding to the
data monitoring modules 502.

each data monitoring module 502 is configured to acquire
the tire usage data of the tire installed with the data mon-
itoring module and identification information for identify-
ing the data monitoring module, and sends the acquired
tire usage data and the identification information to the
data sending module 503 corresponding to the data mon-
itoring module 502;

the data sending module 503 sends the received tire us-
age data and the identification information to the data
management device 300; and

the data management device 300 establishes and stores
a mapping relation between the tire usage data and the
identification information;

wherein the tire usage dataincludes at least the tire pres-
sure and the tire temperature of the tire.

[0047] It should be noted that, the data management
device 300 is an electronic apparatus for storing the data
related to the tire. For example, the data management
device 300 may be a cloud server or a normal server, as
long as it is capable of storing the tire data and outputting
the tire data o after receiving an instruction for reading
the tire data . The specific form of the data management
device is not limited by the present embodiment.
[0048] The data monitoring module 502 is usually an
electronic apparatus installed in the tire, for example, a
tire pressure sensor or a tire temperature sensorinstalled
on the crown of an inner wall of the tire. Generally, a tire
pressure sensor, a tire temperature sensor, or other elec-
tronic chip has a code that uniquely identifies its identity.
In order to overcome the shortcoming of the conventional
tire identification, in this embodiment, the code uniquely
identifying a certain sensor or a chip installed in a tire is
used as the identification information identifying the tire,
therefore the data having a mapping relation with the
identification information is the data of the tire. The data
monitoring module 502 installed in each tire sends its
own identification information and the monitored tire us-
age data to the data sending module 503, and the data
sending module 503 sends the identification information
and the monitored tire usage data to the data manage-
ment device 300, so that the data management device
300 can store the identification information and the tire
usage data correspondingly.

[0049] Generally, each vehicle is provided with a data
sending module 503. The data monitoring modules 502
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installed on all tires of the vehicle transmit the identifica-
tion information and the monitored tire usage data to the
data sending module 503 on the vehicle. These data are
uploaded to the data management device 300 by the
data sending module 503 so as to achieve the unified
management of the usage data of the tires module.
[0050] The tire management system 500 provided by
the present embodiment acquires various monitoring da-
ta during the running of the tires through the data moni-
toring modules 502 installed in each tire, and then reports
the monitoring data and the identification information ca-
pable of functioning as identifying the tires to the data
sending module 503 in the vehicle. The data sending
module 503 sends the monitoring data and the corre-
sponding identification information to the data manage-
ment device 300, the data management device 300 clas-
sifies and stores the monitoring data corresponding to
each tire. All the monitoring data related to a certain tire
can be conveniently acquired through the data manage-
ment device, which is convenient for performing the re-
lated analysis on the tire in combination with the data of
various aspects of the tire. Alternatively, the monitoring
data of the tires of a plurality of vehicles can be acquired
through the data managementdevice, so thatthe plurality
of vehicles are performed on unified management.
[0051] Further, Fig. 6 is a schematic diagram of the
installation positions of each module of the tire manage-
ment system provided by the present embodiment. As
shown in Fig. 6, on the basis of the embodiments above,
a data interaction module 601 is further included;

the data interaction module 601 is configured to acquire
identification information of the data monitoring modules,
and receive the tire circulating records of the tire installed
with the data monitoring module 502, and transmit the
tire circulating records to the data management device
300; and

the data management device 300 is configured to estab-
lish and store a mapping relation between the tire circu-
lating records and the identification information;
wherein the tire circulating records includes at least the
warehousing information, the requisition information, the
installation information, the repair records, the retreading
records and the scrapping records of the tire.

[0052] Itshouldbe notedthat, the datainteraction mod-
ule 601 is an electronic apparatus capable of interacting
information with the data monitoring modules 502, ac-
quiring the identification information of the data monitor-
ing modules 502, and acquiring the tire circulating
records of the tire where the data monitoring module 502
is located. Meanwhile, the data interaction module 601
can interact data with the data management device 300,
for example, the data interaction module 601 may be a
handheld terminal having the above functions, or may be
an electronic apparatus capable of exchanging data with
the data monitoring modules 502 and a mobile phone,
or may be a combination of mobile phones. The specific
form of the data interaction module 601 is not limited by
the present embodiment.
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[0053] The tire circulating records may be manually
entered by a staff member through the data interaction
module 601 (for example, manually entered through a
keyboard of a handheld terminal or a mobile phone key-
board), or may be obtained by scanning a two-dimen-
sional code or a bar code with tire circulating records
information. The data management device 300 stores
the tire circulating records with the identification informa-
tion of the tire, so as to facilitate the query of the tire
circulating records of the tire according to the identifica-
tion information of the tire.

[0054] AsshowninFig.6, the data monitoring modules
502 are installed in the tires of a vehicle. The data mon-
itoring modules 502 transmit the acquired tire usage data
to the data sending modules 503 in the vehicle, the data
sending modules 503 sends the tire usage data and the
corresponding identification information to the data man-
agement device 300. The data interaction module 601
acquires the identification information of the tire and the
tire circulating records of the tire, and sends the tire cir-
culating records and the corresponding identification in-
formation to the data management device 300 to imple-
ment the unified management of tire data.

[0055] Inthe tire management system provided by the
present embodiment, the warehousing information, req-
uisition information, installation information, repair
records, retreading records and scrapping records of
tires are acquired through the data interaction module,
and these data are sent to the data management device,
thereby ensuring the integrality of the recorded tire data.
[0056] Further, on the basis of the various embodi-
ments above, a first display module connected to the
data interaction module is further included.

the data interaction module acquires the identification
information of the data monitoring modules in the tires,
and sends the identification information to the data man-
agement device;

the data management device sends the tire usage data
and the tire circulating records related to the identification
information to the data interaction module according to
the mapping relation of the identification information;
the data interaction module sends the tire usage data
and the tire circulating records related to the identification
information to the first display module, and the first dis-
play module is configured to display the tire usage data
and the tire circulating records.

[0057] It should be noted that, the first display module
is configured to display data that can be acquired by the
data interaction module, for example, to display the tire
usage data, the tire circulating records, and the corre-
sponding identification information. The first display mod-
ule may be a display screen of the above-mentioned
handheld terminal or mobile phone.

[0058] In the tire management system provided by the
present embodiment, the data interaction module can
acquire and display the tire circulating records of the tire,
sothat the staff can confirm that the informationis correct,
and then transmits the tire circulating records to the data
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management device. On the other hand, the data inter-
action module can also read the tire usage data and the
tire circulating records of the tire from the data manage-
ment device, and display them through the first display
module, which is convenient for the staff to know the tire
data in time.

[0059] Further, on the basis of the various embodi-
ments above, a second display module connected to the
data sending module is further included.

[0060] The data sending module receives the tire us-
age data and the identification information sent by cor-
responding data monitoring module, and sends the tire
usage data and the identification information to the sec-
ond display module, and the second display module is
configured to display the tire usage data and the identi-
fication information.

[0061] As shown in Fig. 6, the data sending module is
usually an electronic device provided on a center console
or a windshield of the vehicle. The electronic device can
receive the tire usage data sent by the data monitoring
modules in the tires of the vehicle and display the tire
usage data of each tire through the second display mod-
ule, which is convenient for the driver to know the current
state of each tire of the vehicle in time. It can be under-
stood that when the tire usage data of a certain tire is
abnormal, a prompt message can also be sent through
the second display module.

[0062] In the tire management system provided by the
present embodiment, the data sending module not only
receives the tire usage data sent by the data monitoring
modules in the tires of the vehicle, but also displays the
received tire usage data, which is convenient for the driv-
er to know the current state of each tire of the vehicle,
and deal with abnormal situations in time.

[0063] Further, on the basis of the various embodi-
ments above, the data sending module further includes
an alarm unit;

the alarm unit is configured to issue an alarm message
when it is judged that the tire pressure in the tire usage
data exceeds a preset tire pressure or the tire tempera-
ture in the tire usage data exceeds a preset tire temper-
ature; and

the data sending module is further configured to send
the alarm message to the data management module.
[0064] Itshould be noted that, both the preset tire pres-
sure and the preset tire temperature are preset values.
The alarm message can be a message displayed by the
second display module, or can be displayed by other
methods (for example, an alarm light is provided, and the
alarm message is displayed through the color of the light),
which is not specifically limited by the present embodi-
ment.

[0065] In the tire management system of the tire pro-
vided by the present embodiment, the data sending mod-
ule can provide the driver with the tire temperature and
the tire pressure data in the tires in real time, and can
display the alarm message through the second display
module when the tire pressure in the tire exceeds the
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preset tire pressure or the tire temperature in the tire ex-
ceeds the preset tire temperature, so as to prompt the
driver to deal with the corresponding alarm message in
time.

[0066] Furthermore, on the basis of the embodiments
above, a tire tread depth detection module is also includ-
ed;

the tire tread depth detection module is configured to
detect a tread depth on the surface of a tire, and sends
the detected tread depth to the data interaction module;
the data interaction module acquires the identification
information of the data monitoring module in the tire, and
sends the tread depth and the identification information
to the data management device;

the data management device establishes and stores a
mapping relation between the tread depth and the iden-
tification information.

[0067] It should be noted that, the tire tread depth de-
tection module is an electronic apparatus that measures
the tread depth on the surface of the tire. For example,
the electronic apparatus can read the tread depth on the
surface of the tire through the operation of the staff, at
the same time, the electronic apparatus can also obtain
the identification information of the tire, and send the
tread depth and the corresponding identification informa-
tion to the data interaction module, and then the data
interaction module stores the tread depth within the cor-
responding identification information.

[0068] It is to be appreciated that, after the data inter-
action module receives the tread depth on the surface of
the tire, the staff can also evaluate the current condition
of the tire according to the tread depth, and send the
evaluation result to the data management device togeth-
er.

[0069] The present embodiment provides a tire tread
depth detection module capable of exchanging informa-
tion with the data interaction module and the data mon-
itoring modules. The tire tread depth detection module
can transmit the tread depth of the tire and the corre-
sponding identification information to the data interaction
module, and then the tire depth of the tire is stored within
the corresponding identification information through the
data interaction module, which improves the tire informa-
tion in the data management device.

[0070] Further, on the basis of the various embodi-
ments above, Fig. 7 illustrates a structural diagram of the
data monitoring module. Referring to Fig. 7, the data
monitoring module includes an electronic box, a pressure
sensor 701, a temperature sensor 702, a low-frequency
receiving circuit 703, and a high-frequency transmitting
circuit 704;

a first code uniquely identifying the pressure sensor 701,
or a second code uniquely identifying the temperature
sensor 702 is used as the identification information iden-
tifying the data monitoring module;

the high-frequency transmitting circuit 704 is configured
to transmit the identification information, the tire pressure
collected by the pressure sensor 701, and the tire tem-
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perature collected by the temperature sensor 702;

the low-frequency receiving circuit 703 is configured to
receive signals sent by the terminal that control the pres-
sure sensor 701 to start collecting the tire pressure and
control the temperature sensor 702 to start collecting the
tire temperature;

the pressure sensor 701, the temperature sensor 702,
the low-frequency receiving circuit 703 and the high-fre-
quency transmitting circuit 704 are installed in the elec-
tronic box.

[0071] It should be noted that, the low-frequency re-
ceiving circuit 703 and the high-frequency transmitting
circuit 704 are circuits for data interaction between the
data monitoring module and other devices. It is to be
appreciated that, the low-frequency receiving circuit 703
and the high-frequency transmitting circuit 704 may be
replaced by other circuits or devices, for example, using
Bluetooth to receive and send data. It is also to be ap-
preciated that, when the data monitoring module uses
Bluetooth to exchange data with the terminal or the data
sending module, the terminal or the data sending module
should also have a Bluetooth function that matches the
Bluetooth of the data monitoring module.

[0072] Itisto be appreciated that, the sensors included
in the data monitoring module provided by the present
embodiment include a pressure sensor 701 and a tem-
perature sensor 702. When other data of the tire needs
to be measured, other sensors may be added to the data
monitoring module. The data acquired by the added sen-
sor also implements data interaction with other devices
through Bluetooth in the data monitoring module, or the
low-frequency receiving circuit 703 and the high-frequen-
cy transmitting circuit 704.

[0073] The present embodiment provides a structure
of the data monitoring module, and through this structure,
information interaction between the data monitoring
module and other modules or devices can be achieved.
[0074] Further, on the basis of the data monitoring
module provided by the various embodiments above, the
present embodiment provides two methods for installing
the data monitoring module on a tire, which are respec-
tively as follows.

[0075] The data monitoring module further includes a
metal bracket located on an inner wall of the tire and
bonded to the tire through vulcanization; and

the electronic box is fixed on the metal bracket.

[0076] Inanembodiment of the present disclosure, the
data monitoring module further includes a bonding layer
and a rubber sleeve; and

the electronic box is fixed in the rubber sleeve which is
attached to a crown of the inner wall of the tire through
the bonding layer.

[0077] Itis to be appreciated that, in addition to that
the data monitoring module is combined with the tire
through the metal bracket or the rubber sleeve, there may
also be other connecting ways. How to specifically im-
plement the combination of the data monitoring module
with the tire is not limited by the present embodiment, as
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long as the data monitoring module can be fixed on the
tire to collect the data in the tire.

[0078] Further, on the basis of the various embodi-
ments above, the data sending module and the second
display module are provided in the vehicle body of the
vehicle;

the data sending module receives the tire usage data
and the identification information sent by the data mon-
itoring module installed in each tire of the vehicle, and
sends the received tire usage data and identification in-
formation to the data management device; and

the second display module displays the tire usage data
and the identification information of each tire of the ve-
hicle received by the data sending module.

[0079] It should be noted that, the electronic device
(for example, the master control receiver) integrated with
the data sending module and the second display module
can be installed on the center console of the vehicle or
attached to the windshield of the vehicle, as long as it is
convenient for the driver to check where this information
is located.

[0080] Further, on the basis of the various embodi-
ments above, the data sending module further includes
a positioning unit;

the positioning unit is configured to acquire the position
information of the vehicle where the data sending module
is located;

the data sending module sends the position information,
and the identification information of the data monitoring
modules installed in each tire of the vehicle to the data
management device; and

the data management device establishes and stores a
mapping relation between the position information and
the identification information corresponding to each tire
of the vehicle.

[0081] It should be noted that, the positioning unit may
be a GPS positioning system that can send the vehicle
position obtained by GPS positioning to the data man-
agement device in real time, so as to obtain the mileage
of the tire by the real time position.

[0082] A installation housing for installing the data
sending module and the second display module is also
included; and

the installation housing is provided with a bracket or a
suction cup through which the installation housing is in-
stalled on the inner wall of the vehicle body.

[0083] Forexample, as shown in Fig. 8, the data send-
ing module 503 includes a radio-frequency circuit or Blue-
tooth, a second display module, GPRS through which
data exchange between the data sending module 503
and the data management device 300 is achieved, and
GPS. The radio-frequency circuit or Bluetooth is config-
ured to receive the tire usage data sent by the tire of the
vehicle, the second display module is configured to dis-
play the tire usage data, and at the same time, GPRS
sends the tire usage data to the data management de-
vice. On the other hand, GPS achieves the positioning
of the vehicle, sends the positioning information to
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GPRS, and GPRS sends the positioning information to
the data management device, so as to record the driving
mileage of the tire.

[0084] The data sending module and the second dis-
play module are master control receivers including a cas-
ing and a circuit board, a power module design, a micro
controller, an RF radio frequency receiving module, an
LCD display module, a memory, buttons, state indicator,
SMA interface connected to the antenna, Bluetooth mod-
ule, GPS and GPRS 2-in-I function module provided in-
side the casing.

[0085] The master control receiver further includes a
receiver housing through which the receiver can be in-
stalled on the center console of the vehicle via a bottom
bracket, or fixed on the front windshield of the vehicle via
the suction cup, or installed on the rear view mirror of the
vehicle via the bracket, so as to achieve multiple ways
of installation.

[0086] For example, the master control receiver is
placed on a truck to receive real-time state data from the
data monitoring modules (for example, TPMS sensors)
of the tires, and display the tire temperature and the tire
pressure of each tire on each axis on the second display
module (for example, block code LCD screen) in real-
time. In addition, when an abnormal situation occurs on
the tire, a sound and light alarm signal is sent out through
the second display module to promptly inform the driver
of the running state of the tire so as to ensure the driving
safety.

[0087] On the other hand, in order to achieve the re-
mote monitoring of each vehicle in a fleet (a plurality of
vehicles), including the monitoring of tire pressure, tire
temperature, and real-time location, the receiver is
equipped with GPS module and GPRS module so that
the received tire pressure data and the tire temperature
data are uploaded to the data management device (cloud
server) in real time through the bilateral GPRS network,
and the real-time information is displayed through the
data interaction module or other electronic device capa-
ble of performing data interaction with the data manage-
ment device, so as to monitor each vehicle.

[0088] Further, on the basis of the various embodi-
ments above, the data interaction module is configured
to implement information interaction with the data mon-
itoring module and the data management device, and
may be a computer or other electronic device capable of
implementing the information interaction function. The
present embodiment provides two structures of the data
interaction module in combination with practical applica-
tions. As shown in Fig. 9, a TPMS sensor 903 is a data
monitoring module installed in the tire. The data man-
agement device 300 specifically includes cloud servers
3001. The data interaction module 601 may be a first
terminal 902 (for example, a handheld terminal) or a com-
bination 904 of a scanning stick 9041 and a second ter-
minal 9042 (for example, a mobile phone).

[0089] Forexample, when the data interaction module
is the first terminal 902, it is the first terminal including a
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camera, a low-frequency receiving circuit, a high-fre-
quency transmitting circuit, a wireless communication
unit, and a processor;

the high-frequency transmitting circuit sends a message
indicating the acquisition of the identification information
of the data monitoring module to the data monitoring
modules in the tire;

the low-frequency receiving circuit is configured to re-
ceive the identification information sent by the data mon-
itoring modules in the tire;

the camera is configured to acquire information of a two-
dimensional code or a bar code, and the processor is
configured to acquire the tire circulating records of the
tire through the two-dimensional code or the bar code;
the wireless communication unit is configured to send
the identification information and the tire circulating
records to the data management device.

[0090] The datainteraction module further includes an
input keyboard (for example, the input keyboard 9022 of
the first terminal 902 in Fig. 9);

The input keyboard is configured to acquire the tire cir-
culating records of a tire by entering characters;

The first display module (for example, the display screen
9021 of the first terminal 902 in Fig. 9) is further configured
to display the acquired tire circulating records.

[0091] For example, when the data interaction module
is a combination 904 of a scanning stick 9041 and a sec-
ond terminal 9042, the scanning stick 9041 is configured
to acquire the identification information of the data mon-
itoring modules in the tire, and send the identification
information to the second terminal 9042;

The second terminal 9042 is configured to acquire the
tire circulating records of the tire, and send the tire circu-
lating records and the identification information to the da-
ta management device 300.

[0092] The scanning stick 9041 includes a low-fre-
quency receiving circuit, a high-frequency transmitting
circuit, and a Bluetooth unit;

the high-frequency transmitting circuit sends a message
indicating the acquisition of the identification information
of the data monitoring modules to the data monitoring
module in the tire; the low-frequency receiving circuit is
configured to receive the identification information sent
by the data monitoring module in the tire;

the Bluetooth unit sends the identification information re-
ceived by the low-frequency receiving circuit to the sec-
ond terminal.

[0093] Furthermore, on the basis of the various em-
bodiments above, the tire tread depth detection module
includes a movable probe, a Bluetooth unit, a display
unit, and a control unit;

the control unit is configured to control the movement of
the movable probe to detect the tread depth of the tire
surface;

the display unit is configured to display the measured
tread depth according to the movable probe;

the Bluetooth unit is configured to send the measured
tread depth.
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[0094] As shown in Fig. 10, the tire tread depth detec-
tion module 1001 can interact information with the data
monitoring modules 502 and the data interaction module
601. That is, the tire tread depth detection module 1001
can interact information with the data monitoring module
502 and the data interaction module 601 through an RF
circuit or Bluetooth.

[0095] Fig. 11 illustrates a structural diagram of the tire
tread depth detection module 1001. When the tire tread
depth detection module 1001 is used for measuring the
tread depth of a tire, the staff places a movable probe
(as the portion 1011 shown in Fig. 11) in the groove of
the tire tread, and controls the movable probe until the
probe reaches the bottom of the groove of the tread, then
the tire tread depth detection module 1001 displays the
length of the extended probe in real time according to
the length of the extended probe until the number dis-
played is stable. After the staff confirms that the number
is the tread depth of the tire, the tread depth is displayed
through the display unit (as shown in the display screen
inFig. 11) and sentto the data interaction module through
the Bluetooth unit.

[0096] As another embodiment, the data monitoring
module is adhered to an inner wall crown of an outer tire
of the vehicle and includes a temperature sensor, a pres-
sure sensor, an acceleration sensor, a memory, a receiv-
er, a transmitter, a calculator, a software pack, a battery
pack, and a PCB board etc. The data monitoring module
is configured to monitor the pressure, the temperature
and the acceleration of the tire in real time, and uses
sensors such as an acceleration sensor in conjunction
with GPS positioning to accurately calculate the driving
mileage of the tire. At the same time, the sensor chip
used by the device has a unique identification code ID
(identification information), when the sensor is perma-
nently combined with the entire life cycle of the tire, this
ID number can be used as a separate permanent tire
identification number. The ID number can completely re-
place the use of the current conventional bar code and
RFID as the identity code of the tire, thereby avoiding the
situation during the use and circulating that the bar code
is easily to fall off and to be wore. Once this information
fails to be visual and scanned by instruments, it means
the loss of the tire information, which makes itimpossible
to identify the information of the tire model, the driving
mileage, the tread depth, the transposition and mainte-
nance etc., and thus losing the significance of monitoring
the entire life cycle of the tire.

[0097] The data monitoring module includes a sensor
electronic box, a rubber sleeve, and a bonding layer. The
electronic box is configured to install the electronic com-
ponents of a tire pressure monitoring device; the rubber
sleeve is provided with an inner space in which the elec-
tronic box is installed and a bottom surface having an
area greater than the cross-section of the inner space.
The bottom surface is provided with a bonding layer hav-
ing an area greater than that of the bottom surface. How-
ever, the data monitoring module can not only be at-
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tached to the tire through the rubber sleeve and the bond-
ing layer, but can also be installed to the vulcanized metal
bracket in the tire through other parts such as a mechan-
ical structural member. In addition, the data monitoring
module can also be installed integrally to a specially de-
signed tire in a combination way.

[0098] The data monitoring module can monitor the
pressure, the temperature and the acceleration of the tire
in real time, and cooperate with GPS positioning in the
vehicle to achieve the accurate calculation of the driving
mileage of the tire. The data monitoring module includes
a sensor electronic box, a rubber sleeve, and a bonding
layer. The electronic box is configured to install the elec-
tronic components of the tire pressure monitoring device,
including a battery powering unit, a low-frequency LF re-
ceiving circuit unit, a high-frequency RF transmitting cir-
cuit, and a sensor unit integrating MCU, temperature
measurement, pressure measurement and acceleration
measurement.

[0099] In short, the data monitoring module can not
only be attached to the tire, but can also be installed in
otherways, such as being installed to the vulcanized met-
al bracket of the tire. In addition, the data monitoring mod-
ule can also be combined with a specially designed tire.
The sensor chip of the data monitoring module has a
unique identification ID that can be used as an identifi-
cation of the tire. The data monitoring module can also
cooperate with GPS in the system through the acceler-
ation signal to accurately calculate the driving mileage
of the tire.

[0100] In addition, the receiver in an existing conven-
tional TPMS system, whether the receiver of a front-in-
stalled or a rear-mounted system, only receives the sen-
sor data in the tire and displays them through a display
system, and the system is only helpful to the driver driving
the vehicle. Therefore, such system has failed to meet
the needs of fleet management, and the staff cannot
know the running states of the tires of the vehicle during
driving, and whether the driver has timely performed in-
flating or deflating operations for the low-pressured tires
and high-pressured tires, respectively so that the tires
are in the best running state, thus the fleet management
cannot be achieved. Therefore, the conventional TPMS
receiving system has failed to meet the management
needs of the fleet in the era of big data.

[0101] Onthisbasis, the presentembodiment provides
a data sending module and a first display module. The
data sending module and the first display module (com-
bined to be a master control receiver) are placed on the
center console of a truck or a bus to receive the data sent
by the above-mentioned tire pressure monitoring devices
(the data monitoring modules), and send the tire pres-
sure, the tire temperature, the heavy load and no load,
the road conditions, and the environmental information
monitoring data that are received to the cloud platform
(the data management system) through GPRS and the
data are stored in the corresponding identification infor-
mation by the cloud platform. At the same time, the po-
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sitioning information of the vehicle, and the driving mile-
age accumulated by the acceleration sensor and GPS
are sent to the cloud platform, and sent, by the could
platform, to the identification information of the manage-
ment background. The master control receiver includes
a casing and a circuit board, a power module design, a
micro controller, an RF radio frequency receiving module,
an LCD display module, a memory, SMA interface con-
nected to the antenna, Bluetooth module, GPS and
GPRS 2-in-1 function module arranged inside the casing.
[0102] In the first aspect, the casing structure of the
master control receiver provided in the present embodi-
ment satisfies a variety of installation methods, and ba-
sically meets the installation of the existing trucks and
buses. The bottom of the casing has an installing fixing
bracket opening for connecting the bracket so as to be
installed behind the rear view mirror. The rear of the cas-
ing is provided with a threaded hole to facilitate the in-
stallation of the suction cup. The hole in the casing of the
master control receiver can be connected to the bracket
on the center console, and the receiver can be fixed on
the center console by screwing, which implements vari-
ous ways of installation and ensures that the product of
the present disclosure can meet the installation require-
ments of various vehicle models. In the second aspect,
the RF radio frequency chip of the master control receiver
provided by the present embodiment has the transmit-
ting-receiving integrated function, and can not only re-
ceive the tire pressure and tire temperature data sent by
the tire pressure monitor, but also communicate with an
external handheld tool (the data interaction module) to
implement the configurations of the vehicle model and
axle information in the master control receiver and the
sensor ID stored on each wheel through an external con-
figurationtool. In the third aspect, the built-in GPS module
of the master control receiver provided by the present
embodiment can achieve the real-time positioning of the
vehicle, the trail drawing of the vehicle, and the data col-
lection of the vehicle speed. In an embodiment, the col-
lected vehicle speed information, the tire pressure infor-
mation and the tire temperature information etc. together
can provide data support for research and development
on tire. In a fourth aspect, the built-in GPS module of the
master control receiver provided by the present embod-
iment can cooperate with the acceleration sensor in the
tire pressure monitoring sensor to calculate the driving
mileage of each tire, thereby achieving the purpose of
accurately calculating the driving mileage of each tire. It
is not accurate to calculate the driving mileage only by
the odometer, because many tires on a same axle are
lifted without running in the actual running of a truck fleet.
While in the system of the present disclosure, the sensors
in the tires send acceleration information to notify GPS
to start to accumulate mileage as long as the tires rotate,
thereby calculating the mileage of each tire. In a fifth as-
pect, the master control receiver provided by the present
embodiment supports a GPRS remote communication
function, and can implement remote data interaction with
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the cloud server, and upload the real-time data sent by
the tire pressure monitor received by the master control
receiver to a background server. the related fleet infor-
mation is displayed through front-end software. At the
same time, For The data changes in the background,
such as resetting the high-pressure alarm value on the
wheel axle in different seasons, and resetting the high-
temperature alarm value on the wheel axle in different
seasons and tire transposition and tire deletion can be
performed in the background through the handheld PDA
or mobile phone APP in the present disclosure, as long
as the configuration information changes, the back-
ground will notify the smart master receiver in the corre-
sponding vehicle via GPRS communication of updating
the saved parameters, so as to achieve the purpose of
synchronizing with the background system and eventu-
ally achieve the remote control.

[0103] The present embodiment provides a data inter-
action module. The datainteraction module is ahandheld
PDA configured to integrate three scanning functions and
capable of scanning a bar code or be used as an RFID
reader. At the same time, the data interaction module
can activate the sensor to work and read the ID ofa TPMS
sensor attached to the tire, and bind the bar code infor-
mation and the RFID information that belong to the
unique ID number of the tire, and the ID of the TPMS
sensor attached to the tire, and select, in combination
with the device, a specific scenario of the tire in the life
cycle, such as assembling of the tire in the original tire
production line, warehousing, ex-warehousing and dock-
ing with the ERP system; the sales and circulating
records; the repair and monitoring records of the tires by
the fleet; the daily replacement and movement of the tires
by the fleet; and the tire retreading, etc. The data inter-
action module includes a casing, as well as a circuit
board, an LF transmitting module, an RF receiving mod-
ule, a Bluetooth module, a micro controller, a battery
pack, buttons, indicator lights, and a buzzer that are in-
stalled inside the casing. The wireless method includes:
sending the combined information to a computer, the
cloud and the management background through Blue-
tooth, WIFI, and GPRS to achieve the life cycle manage-
ment of the tire.

[0104] The handheld PDA is compatible with the ex-
isting conventional disclosures. The device mainly im-
plements the code scanning function, and can upload
the scanned data to the cloud platform through the net-
work, and dock with the management background to
achieve the data networking so that the device is used
freely in various application scenarios. The device can
achieve the code scanning of various stages from ware-
house management, the sales, the usage, the mainte-
nance and the retreading until scrapping of the tire, and
cooperate with the background management system to
save and record data. At the same time, the handheld
tool can be used to communicate with the above-men-
tioned master control receiver to install the receiver, bind
a one-to-one relation between the license plate number
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and the receiver, set the license plate and the model in-
formation in the background. By clicking "installation" of
the receiver, and selecting the corresponding license
plate number to install the master control receiver, the
corresponding vehicle model will be displayed on the
master control receiver, including the setting of the vehi-
cle model information about how many tires the truck or
the bus to be monitored has, how many axles there are,
and how many tires are on each axle. At the same time,
the ID of the sensor installed on each tire is also set in
the master control receiver to achieve the purpose of
sensor pairing.

[0105] The handheld PDA integrates the functions of
scanning bar codes, RFID and TPMS sensor ID, which
better meets the tire pressure requirements of the fleet
than the existing handheld PDA that can only scan bar
codes and RFID on the market. Meanwhile, the handheld
PDA is different from those capable of only exciting the
tire pressure sensor, and has more powerful functions
and a wider application range. The handheld PDA inte-
grates a low-frequency transmitting module and an RF
radio frequency receiving module, and has a GPRS mod-
ule as well. The handheld PDA can send the excited sen-
sor data to the cloud server through GPRS, and send the
scanned bar code information and RFID chip information
to the cloud server for storage. The handheld PDA can
upload the scanned data to the server through GPRS,
and participate in the storage and recording in various
stages, such as acquiring the identity information of the
tire through the warehousing of new tires, the selection
and entering of tire numbers, one-dimensional codes,
RFID scanning codes, TPMS scanning codes, etc.; se-
lecting the warehouse number to perform the warehous-
ing confirmation operationin a later stage; the information
recording such as the uninstallation of the tire, the posi-
tion of the uninstalled tire and the reason of the uninstal-
lation; the information recording such as the installation
of the tire, on which vehicle the tire is installed, and at
which wheel position the tire is installed. The data of all
stages will be saved in the cloud platform. The handheld
PDA can achieve the remote GPRS communication func-
tion with the above-mentioned smart master control re-
ceiver, and can timely notify the master control receiver
of the information that has been changed through the
handheld PDA, so as to achieve the timely synchronous
data update of the master control receiver and the back-
ground. The handheld PDA can perform RF communi-
cation with the above-mentioned master control receiver
device to bind the master control receiver with the license
plate number as well as the actual vehicle model, to im-
plement the installation and configuration of the receiver
in the vehicle. The handheld PDA can communicate with
a repeater to achieve the installation of the repeater on
a logistical trailer, and achieve the tire pressure monitor-
ing of longer vehicle models.

[0106] On the other hand, considering the current
widespread use and holding of smart phones, the data
interaction module provided by the present embodiment
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is a smart phone, and a portable Bluetooth TPMS scan-
ning stick used with the smart phone. Compared with the
above-mentioned handheld PDA, the Bluetooth TPMS
scanning stick can be a good solution in terms of con-
venient experience and cost saving. The Bluetooth
TPMS scanning stick can activate and scan the tire pres-
sure monitoring device of the present disclosure, read
the ID number of the tire pressure monitoring device chip,
and simultaneously scan the conventional bar codes and
two-dimensional codes through a mobile phone camera.
The Bluetooth scanning stick is connected to the Blue-
tooth of a smart phone through a built-in Bluetooth com-
munication module to communicate. The smart phone
downloads a dedicated APP. The Bluetooth scanning
stick firstly activates the tire pressure monitoring device,
reads the ID of the chip in the device, and sends the ID
number to the cloud through the smart phone. The unique
ID number of the tire is established after being accepted
by the management background. Afterwards, the pres-
sure and temperature in the tire can be read Through the
hardware circuit board arranged in the casing including
a MCU main control unit, an LF low-frequency transmis-
sion module, an RF transceiver integrated module, a low
power consumption BLE Bluetooth module, a power
charging control circuit unit, a key switch, a state indica-
tor, a buzzer, and a vibration prompt unit. The Bluetooth
TPMS scanning stick can be conveniently close to an
inner tire in the two tires arranged side-by-side of the
vehicle, thereby facilitating exciting the tire pressure
monitoring device in the inner tire. The scanning stick
has a built-in rechargeable lithium polymer battery con-
figured to charge the scanning stick through a USB port.
The portable Bluetooth TPMS scanning stick is charac-
terized by that it can communicate with the tire pressure
monitor attached to the tire through low frequency LF, so
that the tire pressure monitor is activated to send out RF
data, especially the RF data of the sensor ID. The RF
receiving module in the Bluetooth TPMS scanning stick
canreceive the RF data sent by the tire pressure monitor,
especially the ID of the sensor, i.e. the unique identifica-
tion code of the entire life cycle of the tire, and send this
unique identification code of the tire to the mobile phone
APP through the Bluetooth module. The scanned data
is uploaded to the cloud platform through GPRS commu-
nication in the mobile phone so as to dock the systems
with the management background to achieve the data
networking so that the Bluetooth TPMS scanning stick is
used freely in various application scenarios. The Blue-
tooth scanning stick can also achieve the code scanning
of various stages from warehouse management, the
sales, the usage, the maintenance and the retreading
until scrapping of the tire, and cooperate with the back-
ground management system to save and record data.

[0107] Compared with the above-mentioned handheld
PDA, the Bluetooth TPMS scanning stick may be a good
solution in terms of cost saving. At the same time, the
portable scanning stick, together with the previous meth-
od of using a handheld PDA, provide customers with al-
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ternative solutions with different functions and different
prices. The portable Bluetooth TPMS scanning stick in-
cludes a black-gray color and a red-black color casing.
The main body thereof is made of high-strength engi-
neering plastics, and part of the main body is designed
with rubber coating to achieve a more comfortable feel.
The overall length is about 50cm, so that the portable
Bluetooth TPMS scanning stick can be conveniently
close to an inner tire in the two tires arranged side-by-
side of the vehicle, facilitating activating the tire pressure
monitoring device in the inner tire. The hardware circuit
board arranged in the casing includes a MCU main con-
trol unit, an LF low-frequency transmission module, an
RF transceiver integrated module, alow power consump-
tion BLE Bluetooth module, a power charging control cir-
cuit unit, a key switch, a state indicator, a buzzer, and a
vibration prompt unit. The scanning stick has a built-in
rechargeable lithium polymer battery configured to
charge the scanning stick through a USB port.

[0108] The portable Bluetooth TPMS scanning stick is
characterized by that it can communicate with the tire
pressure monitor attached to the tire through low frequen-
cy LF, so that the tire pressure monitor is activated to
send out RF data, including the information of tire pres-
sure, tire temperature, sensor ID and etc. Further, the
RF receiving module in the Bluetooth TPMS scanning
stick can receive the RF data sent by the tire pressure
monitor, especially the ID of the sensor, i.e. the unique
identification code of the entire life cycle of the tire, and
send this unique identification code of the tire to the mo-
bile phone APP through the Bluetooth module. The
scanned data is uploaded to the cloud platform through
GPRS communication in the mobile phone so as to dock
the systems with the management background to
achieve the data networking so that the Bluetooth TPMS
scanning stick is used freely in various application sce-
narios. The Bluetooth scanning stick can also achieve
the code scanning of various stages from warehouse
management, the sales, the usage, the maintenance and
the retreading until scrapping of the tire, and cooperate
with the background management system to save and
record data. Another main feature is that, the conven-
tional bar codes can be scanned through the camera of
a smart phone, and currently, scanning applications are
still in use where tire bar codes are used for tire manage-
ment. At the same time, the Bluetooth TPMS scanning
stick can cooperate with the mobile phone APP forrelated
communication operations. For example, clicking a "re-
ceiver" button on the APP to enter the receiver installing
and uninstalling interface as shown in drawing, and then
clicking the "receiver installing" to implement the com-
munication with the smart master control receiver in-
stalled on the center console of the vehicle. The config-
uration information such as the model of the installed
vehicle, the license plate number and the ID of the tire
pressure monitoring device in each tire of the vehicle is
written into the smart master control receiver, and then
the master control receiver can receive the data of the
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pressure, temperature and etc. of the tire in real time
when the vehicle is driving, and report the data to the
background management platform through the GPRS
module in real time. At the same time, some longer mod-
els of the vehicle, such as a semi-trailer, need to be
equipped with repeaters to receive and forward the data
of the tire pressure monitors installed in the last few axle
tires.

[0109] The portable Bluetooth scanning stick has a
low-frequency LF transmitting module, which can com-
municate with the tire pressure monitoring device at-
tached to the crown inside the tire to achieve the activa-
tion of the tire pressure monitoring device, so that the tire
pressure monitoring device can send the unique identity
ID number for the entire life cycle management of the
tire. The portable Bluetooth scanning stick has radio fre-
quency RF receiving and transmitting functions, and thus
can receive the radio frequency RF data, especially the
unique identity ID number for the entire life cycle man-
agement of the tire, transmitted by the tire pressure mon-
itoring device. The RF module integrated with RF trans-
mitting and receiving functions of the portable Bluetooth
scanning stick can achieve the radio frequency commu-
nication with the smart master control receiver in the
present disclosure, achieve the binding between the
smart master control receiver to the license plate number,
and to the actual vehicle model as well to achieve the
installation and configuration of the receiver on the vehi-
cle, and write the configuration information of the ID of
the tire pressure monitoring device in each tire in the
vehicle and etc. into the smart master control receiver,
so as to achieve the receiving of the sensor data in the
vehicle by the smartmaster control receiver. The portable
Bluetooth scanning stick can communicate with a repeat-
erto achieve the installation of the repeater on a logistical
trailer, as well as the tire pressure monitoring of longer
vehicle models. Since the portable Bluetooth scanning
stick has a built-in low power consumption BLE Bluetooth
module, it can communicate with the mobile phone APP
to implement the control of the Bluetooth scanning stick
by various commands on the APP, and upload the data
collected by the Bluetooth scanning stick to the mobile
phone APP.

[0110] The present embodiment provides a tread
depth ruler (the tire tread depth detection module) con-
figured to automatically record and measure the tire tread
depth in combination with the Bluetooth function of a mo-
bile phone. The tread depth ruler is a dedicated tool for
measuring the depth of the tire tread. By measuring the
tire tread depth with the tread depth ruler, tire managers
can acquire information regarding whether the tire ex-
ceeds a safety tread depth, wear condition, and etc.
[0111] By using the Bluetooth-based tire tread depth
ruler and the mobile phone APP software, the measure-
ment and automatic enter of the tread data during the
routine tire inspections are achieved, thereby avoiding
the data errors caused by manual entering, and improv-
ing the manual entering and on-paper recording functions
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of the existing tire managementsystems. The tread depth
ruler includes a fixed part and a movable probe part, an
LCD display module, a MCU, a low power consumption
BLE Bluetooth module, a powered polymer battery unit,
a key switch and a USB power charging port.

[0112] The tread depth ruler is powered by a polymer
battery and has the USB charging socket configured to
quickly charge the battery to ensure a longer use of the
tread depth ruler. The tread depth ruler has the built-in
low power consumption BLE Bluetooth module that sup-
ports Android system and 10S system. Through the mod-
ule, the tread depth ruler can be connected to a mobile
phone and an IPAD. The APP cooperating with the mo-
bile phone may be an independent APP dedicated for
measuring and displaying the data of the tread depth, or
may be the tire management system APP of the present
disclosure added with a function of a tread depth ruler .
The data measured by the tread depth ruler is automat-
ically displayed, recorded, and stored. The measured da-
tais displayed on both the LCD side and the mobile phone
APP side. The simultaneous display on both is more di-
rect and clear.

[0113] The presentembodiment provides a cloud plat-
form (the data management device) to store the informa-
tion and data related to the tire, and uses front-end soft-
ware to facilitate the effective and efficient entering and
control of the tire states, as well as various data query
operations. The cloud platform has the safe efficient,
powerful and etc. characteristics .

[0114] Fig. 12 illustrates a diagram showing the back-
ground framework of the cloud platform. The background
management framework includes a data exchange plat-
form for managing hardware devices and a function serv-
ice platform for supporting business. In an embodiment,
the hardware device management platform (PaaS cloud)
mainly has the following functions: sensor device access
management | mobile phone APP access management;
device management: device virtualization and configu-
ration management; data encryption communication:
double authentication access, TLS and HTTPS commu-
nications, etc.; supporting access and management of
millions of devices.

[0115] The main functions of the business function
support platform (SaaS cloud) include: background sup-
porting and managing functions; big-data analysis, data
visualization, statistical reports; docking with third-party
interfaces (such as ERP interfaces).

[0116] The Internet front-end software uses Solr/Elas-
tic Search technology to achieve the powerful multi-di-
mensional information retrieval capabilities, which can
achieve the remote control of hardware devices and sup-
port multi-platform management of hardware. A PC-side
management background, mobile APP handheld man-
agement tools, WAP pages, etc. that can quickly and
efficiently query various entered data information of the
tire are included.

[0117] Throughthe mobile phone APP, convenient op-
erations such as manual entering, updating and etc. can
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be performed, including: new tire management: tire ware-
housing, tire receiving; tire movement: installation, bind-
ing, uninstallation; tire processing: tire repair records, tire
retreading records and tire scrapping records.

[0118] Atthe sametime, real-time tire warnings includ-
ing tire pressure warning pushes; tire temperature warn-
ing pushes; system message pushes; efficient informa-
tion queries; support of multi-dimensional information re-
trieval (to find tires according to the vehicle, to check tires
according to the vehicle, etc.) can be achieved with mo-
bile phones. The left diagram in Fig. 13 illustrates the
page managing the tires displayed by an APP in a mobile
phone. Through this page, information on the warehous-
ing, requisition, installation, etc. of the tire can be ac-
quired, and the acquired information is sent to the data
management device. The right diagram in Fig. 13 illus-
trates the tire warning information. Based on the data
collected from the data monitoring module, it is deter-
mined whether the collected data exceeds a normal val-
ue, and the corresponding warning information is dis-
played.

[0119] The front-end software for the fleet manage-
ment has a more user-friendly information architecture.
The front-end software adopts a three-level information
architecture of fleet, vehicle, and tire; clusters information
using information modules for a person to use more eas-
ily; supports multi-dimensional retrieval; and achieves
the inquiry of the trail log, the transposition log and the
repair day log of each tire for the powerful log function of
the tire.

[0120] For example, Fig. 14 illustrates a schematic di-
agram of an interface for querying the tire circulating
records of a certain tire and the vehicle information of a
vehicle on which the tire is installed. Through this inter-
face, the vehicle to which the tire belongs, the number
of tire repairs and retreading and etc. can be seen.
[0121] The front-end software has the characteristics
of strong data visibility and a powerful report analysis
function. The form of dashboard is adopted to make the
data report more readable. The content supports a vari-
ety of report customization and analysis report output,
as well as a variety of cross-analysis modes.

[0122] Fig. 15 illustrates a schematic interface view of
the statistics of all tires. Through Fig. 15, the average
number of the daily retreading and scrapping of all tires
and the number of the fleets to which these tire belong
can be acquired. The specific information is shown in Fig.
15.

[0123] Fig. 16 illustrates a display diagram of the col-
lected tire usage data, the diagram simulates the posi-
tional relations of the tires in a vehicle and directly illus-
trates the tire usage data and position of each tire. The
tire position corresponding to left 1 is the left one of the
frontwheels of the vehicle; the tire position corresponding
toright 1 is the right one of the front wheels of the vehicle.
The corresponding tire positions on outer left 2 and inner
left 2 are respectively the outer one and the inner one of
the left tires in the rear wheels of the vehicle. The corre-
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sponding tire positions on outer right 2 and inner right 2
are respectively the outer one and the inner one of the
right tires in the rear wheels of the vehicle.

[0124] Itis not hard to understand that, the examples
of the embodiments above are merely intended to facil-
itate a better understanding of the methods and devices
provided by the embodiments of the present disclosure
and are not intended to specifically limit the present dis-
closure. The various preferred embodiments described
above do not affect each other, and the technical solu-
tions obtained from any combination of the various pre-
ferred embodiments should be within the scope of the
present disclosure.

[0125] The device embodiments described above are
only illustrative, in which the units described as separate
parts may or may not be physically separated, and the
parts displayed as units may or may not be physical units,
that is, they may be located in one place, or may also be
distributed to multiple network units. According to actual
needs, some or all of the modules may be selected to
achieve the objectives of the solutions of the embodi-
ments. Those of ordinary skill in the art can understand
and implement without creative work.

[0126] Through the description of the embodiments
above, those skilled in the art can clearly understand that
each embodiment can be implemented by means of soft-
ware with necessary universal hardware platform, and
can also, of course, by means of hardware. Based on
such understanding, the technical solutions of the
present disclosure, or the part thereof contributing to the
prior art, or parts thereof can be embodied in the form of
a software product stored in a storage medium, such as
ROM/RAM, magnetic disk, optical disk, etc., the software
product includes certain instructions so that a computer
device (may be a personal computer, a server, or a net-
work device, etc.) performs the methods described by
each of the embodiments, or some parts of the embod-
iments.

[0127] Finally,itshould be noted that the embodiments
above are only used to illustrate rather than to limit the
technical solutions of the present disclosure; although
the present disclosure has been described in detail with
reference to the foregoing embodiments, those of ordi-
nary skills in the art should understand that they can still
modify the technical solutions described in the foregoing
embodiments, or equivalently replace some of the tech-
nical features therein; and these modifications or replace-
ments do not separate the essence of the corresponding
technical solutions from the spirit and scope of the tech-
nical solutions of each of the embodiments of the present
disclosure.

Claims

1. A method for managing tire data, characterized in
comprising:
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receiving identification information for identify-
ing a tire and tire usage data of the tire; and
establishing and storing a mapping relation be-
tween the identification information and the tire
usage data;

wherein the tire usage data includes a tire pres-
sure, a tire temperature, and an accumulated
driving mileage of the tire.

2. The method of claim 1, characterized in further
comprising:

receiving tire circulating records of the tire, es-
tablishing and storing a mapping relation be-
tween the identification information and the tire
circulating records;

wherein the tire circulating records include ware-
housing information, requisition information, in-
stallation information, repair records, inspection
and maintenance information, retreading
records, and scrapping records of the tire.

3. The method of claim 2, characterized in further
comprising:

receiving vehicle information of a vehicle to
which the tire belongs, establishing and storing
a mapping relation between the identification in-
formation and the vehicle information;

wherein the vehicle information includes a mod-
el of the vehicle, a license plate number, per-
sonal information of the owner, fleet information
of the fleet to which the vehicle belongs, and
information regarding an installation position of
the tire on the vehicle; the fleet information com-
prises a name of the fleet.

4. The method of claim 3, characterized in further
comprising:

receiving the identification information and an
instruction for querying tire information of the tire
corresponding to the identification information;
and

sending the tire information having a mapping
relation with the identification information;
wherein, the tire information comprises at least
one of the tire usage data, the tire circulating
records and the vehicle information.

The method of claim 4, characterized in further
comprising:

receiving the license plate number of the vehicle,
and an instruction for querying tire information
of all tires of the vehicle corresponding to the
license plate number; and

sending the tire information of all tires belonging
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to the vehicle corresponding to the license plate
number.

6. The method of claim 5, characterized in further
comprising:

receiving the name of the fleet, and an instruc-
tion for querying tire information of the tires of
all vehicles belonging to the fleet;

sending the tire information of all tires of the ve-
hicles belonging to the fleet.

7. A device for managing tire data, comprising:

a receiving module configured to receive iden-
tification information for identifying a tire and tire
usage data of the tire; and

a storage module configured to establish and
store a mapping relation between the identifica-
tion information and the tire usage data;
wherein the tire usage data comprises one of a
tire pressure, a tire temperature, and an accu-
mulated driving mileage of the tire.

8. An electronic device, comprising:

at least one processor; and

at least one memory in communication with the
processor; wherein

the memory stores program instructions execut-
able by the processor, the processor calls the
program instructions to execute the method of
any of claims 1 to 6.

9. A non-transitory computer readable storage medi-
um, wherein the non-transitory computer readable
storage medium stores computer programs that en-
able a computer to execute the method of any of
claims 1 to 6.
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